Background: Sickness presenteeism among healthcare professionals can compromise patient safety. To better understand what motivates this phenomenon, especially among trainees, the authors investigated attitudes of medical students, resident physicians, and faculty physicians about working when sick with what might be an infectious condition. Methods: In 2012-2013, the authors employed a mixed methods, two-stage, cross-sectional survey at the University of Iowa Hospitals and Clinics of medical students (third-year students in the first survey and fourth-year students in the second survey), resident physicians in Internal Medicine, Pediatrics, and Family Medicine (first-year residents in the first survey and second-year residents in the second survey), and faculty physicians in Internal Medicine, Pediatrics, and Family Medicine. The first survey included one open-ended question querying attitudes about sickness presenteeism, answers to which underwent content analysis that identified 17 codes used to develop 23 additional closed-ended questions for a second survey. Results: 127 participants completed the second survey (44% response rate). Sixty percent of these participants felt obligated to work when sick; and 33% felt obligated to work with influenza-like symptoms (fever, myalgias, cough), with residents and students being more likely to do so than faculty (67% vs. 35% vs. 14%, p = 0.001). Most participants (83%) were motivated to work when sick to avoid creating more work for colleagues, and residents and students were more likely than faculty physicians to want to avoid negative repercussions (84% vs 71% vs. 25%, p < 0.001) or appear lazy or weak (89% vs 75% vs. 40%, p < 0.001). Most participants also recognized the need to avoid spreading infections to patients (81%) or colleagues (75%). Conclusions: When deciding whether to work when sick, students, residents, and faculty report a mixture of motivations that focus on the interests of patients, colleagues, and themselves. Awareness of these mixed motivations, particularly among trainees, can help inform interventions aimed at limiting instances of sickness presenteeism to support a culture of patient safety and counter any tendencies toward a hidden curriculum of efficiency and achievement.
Background
Sickness presenteeism is a concept that describes the actions of people who decide to work while they are sick [1] [2] [3] . It is particularly associated with the helping and teaching professions [1] , due to the nature of the services provided and the needs of the persons served. Historically, the study of sickness presenteeism has focused on the economic impact of lost productivity caused by conditions or issues that prevent employees from being fully engaged in their work [4] [5] [6] , though more recently there has also been a focus on the implications for employees' own health [7] .
In healthcare settings, sickness presenteeism raises important questions about risks to patient safety and the quality of care, especially in light of studies that demonstrate that large proportions (41-88%) of healthcare professionals across the globe report at least some practice of sickness presenteeism [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . Moreover, some of these studies document the willingness of some healthcare professionals to work while they are sick with what is known or likely to be an infectious condition [9, [11] [12] [13] 16] . And the problem of sickness presenteeism appears to start early in the process of training, as demonstrated by five studies that have surveyed either medical students [18, 19] or resident physicians [18, [20] [21] [22] in the United States and Canada. These reports from training environments also suggest that there may be important differences in the reasons that motivate sickness presenteeism among students and residents, as compared with attending physicians -reasons that are directly related to trainees' perceptions about work, learning, evaluation criteria, and academic success.
There is a double irony when sickness presenteeism occurs among healthcare professionals: not only does it indicate that such clinicians are disinclined to follow the advice they would presumably give to their own patients (time off from work while sick), but also that some clinicians appear to be willing to try to help patients while knowing that doing so (when they themselves are sick with an infectious condition) might actually cause harm. Based on the clinical-scientific understanding of the potential for healthcare professionals to serve as vectors of infectious diseases [23] , coupled with established standards of ethics and professionalism that place priority on the primacy of patient welfare [24] , this double irony needs to be discussed and addressed. And given the paucity of studies reporting data from training environments, there is a particular need for more understanding about trainees' attitudes so that efforts to engage the problem of sickness presenteeism during training can be better informed and lead to enduring improvements in professional practice. To this end, we performed a twopart, cross-sectional survey of medical students, resident physicians, and faculty physicians to identify the attitudes that influence their decisions about whether or not to work when they are sick.
Methods

Study aim and design
We employed an anonymous, mixed methods, twostage, cross-sectional survey in the autumn of 2012 and the autumn of 2013 to assess medical professionals' attitudes toward issues related to infection control, including sickness presenteeism. The online survey was generated using Qualtrics software (Qualtrics Research Suite, Provo, Utah) and was estimated to require 5-10 min to complete. The study was approved and considered exempt by the University of Iowa Institutional Review Board.
Setting
The University of Iowa Hospitals and Clinics is a comprehensive academic medical center and regional referral center in the US, with over 800 beds and more than 200 outpatient clinics and care areas.
Study population
Three groups of medical professionals working at the University of Iowa Hospitals and Clinics were included: (1) medical students (third-year students in the first survey and fourth-year students in the second survey); (2) resident physicians in Internal Medicine, Pediatrics, and Family Medicine (first-year residents in the first survey and second-year residents in the second survey); (3) faculty physicians in Internal Medicine, Pediatrics, and Family Medicine. Four rounds of invitation emails were sent to potential participants with a link to the online survey, and a $10 token incentive for participation was provided. Different survey links were used for medical students, residents, and faculty, respectively, in order to tailor training-related questions to each participant group. The survey was anonymous and participation was not tracked, therefore we do not know how many respondents from the first survey may have participated in the second survey.
Development of sickness presenteeism questions
The first survey included four closed-ended questions (using a 5-point Likert scale ranging from strongly agree to strongly disagree) and one open-ended question querying attitudes about sickness presenteeism. The open-ended question was: "When deciding whether or not to come to work when you are feeling ill, what is the primary factor you use in making the decision?" The first survey was completed by 147 participants (49% response rate), and 126 participants provided answers to the open-ended question. We coded the answers to these open-ended questions using a "conventional approach" to content analysis [25] to describe medical professionals' attitudes toward sickness presenteeism and thereby develop new questions for the second survey. For coding, responses to the open-ended question were distributed to three members of the research team (LAS, LCK, HSR), who reviewed the responses independently for shared themes. Team members then met to develop a consensus-based codebook, which identified 27 items.
After an intentional two-week pause, the same three team members independently coded a fresh copy of the responses to the open-ended question using the 27-item codebook (a single response was allowed to receive more than one code, if needed). The results of this coding were compared for each code between two of the investigators (HSR and LAS), and for disagreements a third investigator acted as a tie breaker (LCK). Through this further iterative process, the number of codes was reduced from 27 to 17 by combining related themes into broader categories. For example, the codes "coverage", "creating more work for my colleagues", "hassle", and "avoiding letting colleagues down" were combined into the single code ("creating more work for colleagues, including hassles related to coverage issues and letting 'my team' down"). After this process of refinement, the average kappa score for interrater reliability between two investigators (HSR and LAS) for these 17 codes was 0.869, and 12 codes demonstrated very good or perfect agreement (> 0.81), as shown in the Appendix.
For the second survey, these 17 codes were used to develop 23 additional closed-ended questions (using a 5-point Likert scale ranging from strongly agree to strongly disagree) that were added to the four closedended questions about sickness presenteeism carried over from the first survey. We did not ask any openended questions in the second survey. Some questions were training-level specific and therefore only administered to a specific participant group. Faculty physicians received 19 closed-ended questions about sickness presenteeism, and medical students and residents each received 21 closed-ended questions about sickness presenteeism. (Results from one question carried over from the first survey are omitted from this report because of its similarity to one of the questions added to the second survey.)
Statistical analysis
Data from online surveys were downloaded into Microsoft Excel and imported into SAS statistical software (Cary, NC, version 9.3). Frequencies and chi-square tests were performed on data from the second survey to compare categorical data (dichotomized Likert scale responses) between participant groups. Not all questions were answered by every respondent in the second survey, and the largest number of non-responses for any one question was 7. Data in Tables 1, 2 , and 3 represent percentages calculated using a denominator that excluded any missing data from the question involved.
Results
One hundred and twenty-seven participants completed the second survey (44% overall response rate), consisting of 69 medical students, 20 resident physicians, and 38 faculty physicians (with subgroup response rates of 49%, 42%, and 37%, respectively).
Attitudes about working when sick, related to severity and type of illness As shown in Table 1 , a majority of participants (60%) affirmed a general sense of professional obligation to fulfill work responsibilities when they are sick, and this affirmation was more common in resident physicians and students than in faculty physicians (84% vs. 61% vs. 46%, p = 0.02). Participants' attitudes toward work obligations varied according to the type and severity of illness: 95% felt an obligation to work with a non-febrile mild upper respiratory infection, 33% felt obliged to work with influenza-like symptoms (fever, myalgias, cough), and 13% reported they would work with a fever > 101.5 F. Resident physicians and medical students were more likely than faculty physicians to express an obligation to work with influenza-like symptoms (67% vs. 35% vs. 14%, p = 0.001). Substantial proportions of respondents reported they would go to work with illness that included vomiting (24%) or diarrhea (28%) within the last 8 h. In all of these categories of illness, resident physicians were the most likely to report an intention to work while feeling sick.
Reasons for coming into work or remaining at home when feeling sick
Most participants endorsed a variety of reasons for why they would work when feeling sick with a potentially infectious condition, even as they also affirmed reasons for why physicians in general have a professional responsibility to remain at home when feeling sick with what might be an infectious disease. As shown in Table 2 , large proportions of participants endorsed reasons for working when sick that expressed motivations to avoid creating more work for colleagues (83%), avoid negative repercussions for themselves (60%), and avoid appearing lazy or weak (67%). Residents and students were more likely than faculty physicians to want to avoid negative repercussions (84% vs 71% vs. 25%, p < 0.001) or appearing lazy or weak (89% vs 75% vs. 40%, p < 0.001). Nearly My decision to come into work would depend on the length of my rotation (i.e. I would be more likely to remain at home during a 6-week rotation as opposed to a 2-week rotation).
82% --
As a resident, when feeling sick with what might be an infectious condition … I would leave the decision to come into work up to my superior.
-37% -I would come into work to avoid a negative evaluation by my superior.
As a resident … I would negatively evaluate a medical student for remaining at home when sick.
-11% -I would view a medical student as lazy or weak if he or she called in sick.
As an attending (faculty) physician … I would negatively evaluate a medical student or resident for remaining at home when sick with what might be an infectious condition.
--0%
I would view a medical student or resident as lazy or weak if he or she called in sick.
--3% a third of participants endorsed the conviction that they have a professional obligation to "work no matter what" (31%). Resident physicians and students were more likely than faculty physicians to endorse these reasons. As Table 2 further demonstrates, a majority of participants also recognized a number of reasons for the general professional responsibility physicians have to remain at home when they feel sick with what might be an infectious disease. These reasons focused on the need to be able to function well at work (71%) and to avoid spreading infections to patients (81%), immunocompromised patients (78%), or colleagues (75%). However, these reasons were qualified by the belief that physicians have a professional responsibility to work while feeling sick with a potentially infectious disease if precautions can be used to avoid the spread of infection (73%).
Additional attitudes about working when feeling sick, specific to training level Table 3 shows that only a minority of medical students (33%) and resident physicians (37%) would rely on their superiors to decide whether they (the student or resident) should work when feeling sick with a potentially infectious condition, and most students (78%) and residents (74%) would be motivated to work when feeling sick in order to avoid a negative evaluation by a superior. Many students also indicated a desire to fulfill their work obligations in order to avoid the burden of make up work (64%), and they were more likely to be inclined to work if they were on a shorter rotation (82%). Regarding attitudes among supervising residents and faculty physicians toward students and trainees, few residents (11%), and no faculty physicians, indicated they would negatively evaluate a student/trainee for remaining at home when feeling sick with a potentially infectious condition, and very few residents (5%) and faculty physicians (3%) would view a student/trainee as lazy or weak if he or she called in sick.
Discussion
The results of our study suggest that many medical students, resident physicians, and faculty physicians feel a professional obligation to fulfill work responsibilities even when they feel sick. This sense of duty is often motivated by a desire to avoid burdening colleagues with more work, avoid appearing lazy or weak, and avoid negative repercussions for themselves. All three of these motivations appear to be more common in residents and students than among faculty. Our results describe a willingness to work when sick that is consistent with previous studies of healthcare professionals in terms of general prevalence [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] , and in terms of specific motivations to avoid burdening colleagues with more work [8, 9, 11, 16, 17] , avoid appearing lazy [17] , avoid negative repercussions [16] , avoid having to make up work [8, 9, 17] , in addition to an implicit or stated sense of duty to patients [8, 16, 17] .
We did not expect to find, however, that one third of our participants felt obligated to work with influenza-like symptoms (fever, myalgias, cough), that approximately a quarter of our participants would work despite having had vomiting or diarrhea within the last 8 h, and that 13% reported they would work with a fever > 101.5 F. These data suggest that a substantial proportion of residents and students (and some faculty) are so motivated to fulfill their work responsibilities that knowledge of the potential infectiousness of a condition is not by itself enough of a reason to prevent them from working with patients.
Our study's focus on symptoms of influenza deserves careful attention, since influenza can serve as a paradigm case to assess attitudes toward sickness presenteeism among healthcare professionals in light of established clinical and epidemiological knowledge and guidelines for prevention. The CDC guidelines are clear: healthcare professionals who have fever and respiratory symptoms should not work with patients and should be excluded from work until they are afebrile for at least 24 h [26] . Despite such clear recommendations, there is evidence to suggest that over 40% of healthcare professionals with influenza-like illness work when they are sick [11, 12] . Though influenza virus is not the only potential microbe that healthcare professionals might transmit to their patients [23, 27, 28] , it is concerning that the hallmark symptoms of such a well-known virus are not sufficient to keep some healthcare professionals from working with patients, despite widespread efforts to reduce the risk of influenza transmission in hospitals through behavioral measures and vaccination programs aimed at promoting patient safety [29, 30] .
The results of our study demonstrate an ethical tension between an obligation to work and an obligation not to harm. Most of our study participants affirmed a variety of reasons for why they would work when feeling sick with a potentially infectious condition, even as they also affirmed reasons for why physicians in general have a professional responsibility to remain at home when feeling sick with what might be an infectious disease. These reasons to stay home focused on the need to be able to function well and to avoid spreading infections to patients or colleagues. However, these cautions about avoiding harm to patients and colleagues were qualified by the prevalent belief that if precautions can be used to avoid the spread of infection, physicians have a professional responsibility to work while feeling sick with a potentially infectious disease. The inclination to use such precautions in sickness presenteeism can be seen as an attempt to resolve the ethical tension by reconciling the duty to care with the duty not to harm [8, 10, 16] . The question remains whether such attempts are ethically justifiable and scientifically sound in the given circumstances of a particular case.
Our study included a particular focus on the attitudes of medical students and resident physicians with respect to their status as trainees, and several differences between these trainees and faculty physicians were observed. First, the general sense of professional obligation to fulfill work responsibilities when sick was more common in residents and students than in faculty. Second, residents and students were more likely than faculty to express an intention to work with influenza-like symptoms. Third, and perhaps most concerning in relation to training pressures, residents and students were more likely than faculty to want to avoid negative repercussions or appear lazy or weak, and most students and residents would be motivated to work when feeling sick in order to avoid a negative evaluation by a superior. These last findings reflect a perceived need to meet others' expectations despite risks to patients and burdens to oneself. The frequencies of these attitudes in our study were higher than has been reported by other authors: 20% of students had concerns about evaluations in the study by Veale et al. [19] and 12% of residents were concerned about appearing weak in the report by Jena et al. [21] We also note with concern that only a minority of students and residents in our study indicated they would seek guidance from their superiors to decide whether they should work when feeling sick with a potentially infectious condition. This lack of deference to those whose professional responsibilities include both patient and trainee welfare may further reflect a desire to avoid negative repercussions. It also suggests an unwillingness to share accountability for an important decision -a problem that has also been observed outside of training environments (59% of clinical staff in a New Zealand hospital did not seek professional advice about sickness presenteeism decisions) [9] .
Our study had limitations. First, although the survey was anonymous, social desirability bias may have led some participants to give answers that were perceived to be more socially acceptable. Second, answers to hypothetically-phrased questions may not predict actual behavior. Third, the absence of information from non-respondents raises the possibility of bias in our sample due to a response rate of 44%. Fourth, because our surveys were performed in 2012-13, there is the possibility our data may not represent current attitudes; however, this possibility seems unlikely, given that the most recent studies on sickness presenteeism (whose data were collected between 2014 and 2015) have continued to show similar prevalence rates (41%-88%) and motivations [8, 10, 11, 16] . Fifth, except for questions about "a cold" and "the flu", we did not query participants' attitudes toward working when ill with other specific infectious diseases whose greater or lower risks of transmission might have led to additional insights into the impact of transmission risk on decision making. Lastly, our participants were based in a single academic medical center in the US, and the resident and faculty physicians were proportionately fewer in number and represented only three specialties (Internal Medicine, Pediatrics, and Family Medicine), so our results may not be generalizable to physicians in other specialties, other practice settings, or other countries. Regarding the potential for specialty-based differences, although one study of resident physicians found no difference in rates of sickness presenteeism among different specialties (surgery, obstetrics/gynecology, internal medicine, pediatrics) [20] , another study showed that surgeons were particularly sensitive to the impact on patients when procedures have to be rescheduled because of illness among surgeons and that both surgical residents and staff were more likely (than internal medicine colleagues) to report sickness presenteeism and less likely to be pleased when a sick colleague stayed at home [18] .
Conclusions
Sickness presenteeism represents a significant challenge. The factors that motivate it form a constellation of concerns that reflect the intersecting and in some ways competing interests of patients, colleagues, and sick healthcare professionals themselves. From the vantage point of the sick healthcare professional, these interests may at times be overlapping and mutually reinforcing (e.g., when staying home is simultaneously good for a sick healthcare professional and for his/her patients). At other times they may be competing and in tension (e.g., when staying home is good for a sick healthcare professional and for his/her patients, but creates more work for colleagues). In the real world of healthcare, there will be numerous clinical and practical details of the actual circumstances at hand that need to be considered to determine whether, in a specific case, it is best for a sick healthcare professional to stay at home or go to work. In some cases it should be obvious that staying at home is the right answer, but in many cases careful deliberation is needed. This process of deliberation requires practical wisdom that is facilitated by humility and dialogue [31] and guided by ethical priorities that make the health and safety of patients our overriding concern [32] .
Sickness presenteeism also represents an important opportunity, especially in training environments, to demonstrate how multiple interests and responsibilities can be identified and prioritized in the practice of medicine. Patient safety and quality are central to patient care and should not be compromised for administrative efficiency, undue pressure from colleagues, fear of professional repercussions, or a misplaced sense of pride or dedication that risks putting personal endurance before patient welfare. To the extent that sickness presenteeism does arise from such motivations, it would be fair to ask whether sickness presenteeism participates in a hidden curriculum [33] , one that quietly caters to a professionally oriented culture of efficiency and achievement rather than a patient-centered culture of service and safety. The data we report arguably support the conclusion that there is a hidden curriculum that encourages sickness presenteeism -especially among residents, who are further from the formal curriculum they were taught in medical school and more deeply embedded in, and reliant on, an intense work culture that includes peer expectations to persevere and avoid creating more work for colleagues.
Essential for a balanced assessment of sickness presenteeism is also a concern for the welfare of healthcare professionals themselves, especially trainees who may feel disempowered and vulnerable. If sickness presenteeism is part of a hidden curriculum, addressing it will require a change in attitude and culture [10, 34] so that hospitals, clinics, training programs, and medical schools communicate the implications of sickness presenteeism for patient safety [11, 27] , educate new students and residents about CDC guidelines that prohibit working with patients when healthcare professionals have fever and respiratory symptoms [26] , and provide the means for accommodation and coverage when healthcare professionals are sick [18, 35] . Changes may also need to include impressing upon trainees the importance of seeking counsel from supervisors so that decisions about sickness presenteeism are properly informed and responsibly shared. Such changes in attitude and culture would promote health for patients and professionals alike, and they would resonate deeply with the ancient call to "first do no harm." 
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